In the two body hadronic tau decays, such as τ → Kπ(η)ν, vector mesons play important role.
I. INTRODUCTION
In tau lepton decay into two pseudoscalar mesons, the vector form factor is an important quantity. Since the decay of tau lepton releases very energetic hadrons E h ∼ 1.7 (GeV), one must include vector mesons into the effective theory. Our aim is systematic and quantitative study of the form factors. In [1], we establish the systematic renormalization program for the chiral Lagrangian including the vector mesons by determining the possible form of the counterterms for diagrams with arbitrary number of loops of Nambu-Goldstone boson.
II. LEADING ORDER CHIRAL LAGRANGIAN WITH VECTOR MESON
In what follows, we ignore the chiral breaking terms and η meson for simplicity. We start with the following chiral Lagrangian with vector mesons.
where
. D L and α µ are given by,
A L denotes the external gauge fields.
III. THE SUPERFICIAL DEGREE OF DIVERGENCE AND RENORMALIZA-TION
In [1], we show the degree of the divergence ω for the 1 particle irreducible (1 PI) diagram with N Nambu-Goldstone boson loops and N V external vector meson legs is given as,
Below we count the degree of divergence in one loop Feynman diagrams explicitly and compare them with the formulae in Eq.(3).
• The first example is a self-energy diagram of vector meson shown in Fig.1 . Note that V → 2π interaction vertex in the lowest order is proportional to,
The superficial divergence ω of Fig.1 is given as,
which leads to ω = 2.
• The next example is V → 2π vertex in Fig.2 . In this case, the index of the divergence is 3, since,
• Finally, one can compute the degree of the divergence for the four vector meson vertex which corresponds to Fig.3 .
Therefore the index of the divergence is ω = 0 and it implies the logarithmic divergence. 
4 One can easily see K 3 corresponds to the counterterm for self-energy of vector meson. As we expect, it contains the second derivatives on the vector mesons. V → P P vertex can be renormalized by the terms proportional to K 1 and K 3 . The four vector meson vertex is renormalized by the terms proportional to K 9 and K 10 . The number of the derivatives in the counterterms of Eq.(8) coincides with the superficial degree of the divergence.
